Measurement of bacterial ingestion and killing by macrophages.
This unit presents assays that allow accurate measurement of phagocytosis and killing of bacteria by macrophages. The first basic protocol describes how to measure the ability of macrophages to ingest bacteria. Importantly, because macrophage phagocytosis entails separate binding and internalization steps, assays are described here that will also determine the extent to which bacteria bound to the macrophage are in fact internalized. Two effective methods to do this are described in alternate protocols. Both of these alternate protocols rely on enumeration of differentially labeled bacteria by fluorescence microscopy to distinguish intracellular from extracellular bacteria. The unit also presents two protocols to measure the ability of a macrophage to kill bacteria it has internalized. The second basic is a straightforward assay in which bacterial colonies are enumerated before and after a killing period. Bactericidal activity is evidenced by reduced CFU bacteria on agar plates. Because it is critical to remove residual extracellular organisms, the protocol presents two alternative steps to accomplish this: a washing procedure and a more stringent method in which cells are sedimented through sucrose. An alternate protocol describes a way to measure bacterial viability based on bacterial metabolism, in which the ability of bacterial dehydrogenases to mediate the reduction of a tetrazolium salt to purple formazan is monitored by measuring absorbance spectrophotometrically.